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(54) NONAQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous secondary 
battery assuring high safety even in the case the battery has a larger 
capacity. 

SOLUTION: An electrode of a wound structure is formed by winding a 
positive electrode 1 whose electricity collecting body 1a is at least 
partially lined on both surfaces with coating films 1b containing active 
material, a negative electrode 2 whose electricity collecting body 2a is 
at least partially lined on both surfaces with coating films 2b containing 
negative electrode active material and a separator 3 and is 
accommodated in a battery can 5 so that a nonaqueous secondary 
battery is accomplished, wherein no coating film lb is formed on both 
surfaces of the positive electrode electricity collecting body la at least 

at the periphery of the positive electrode 1, and this portion of positive ^ ^ ^ ^ — m 

electrode electricity collecting body 1a free of coating film 1 b is 
positioned confronting the negative electrode 2 with a separator 3 interposed. It is preferable that this 
portion free of coating film 1 b is provided over one turn on the electrode body. 
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JilB*lHj«3g(D®ffi#:|cjSJt5»jESi<D'>*< t h^if^m 
^mS:i:m^\^X\i^fl\^U^t^'^y<v-^^it\.xnM 

alio 

[0 0 0 1] 

^K^f::PL<»:. ^^^L^mm-^lt 

^^•^(om^^^^^^i^rj^nmm^^ h<Dxh 

So 

[0 0 0 2] 

l:;6S:fc^<^ ;&^oii5®E. iiS^:;^;/^^-., SSfflA-efcS 
[0 0 0 3] -tux. bX 

tt, m*x, ji^U':^:<?-2j?;fr-Ki;^(DaM^3i;^^ 

10 0 04] L:6^L>fc;&Sb. *«W#e><^«ifi»i:J:*v 
^^-^^^ tf->i)>e>S*^nStt«(::ioX«. m?&o 
*5^(c5^J5£:-r2» ;i ^ :6SX t « < fl^^^M^h^ ^tt^ 

mm Lfco 

10 0 0 5] mSrf¥L<lft5^f6i. ii^. r<oa<7) 



»ffi(c^i;M^/^v^<t5lc$i^Xv^^>i5^ ^^ffiffi^?®^ 
bX*I»JLI*»SrfToX^fc^r5. aS<OULat&iC 

spft tfe*fex«i!{i& \^^;vx^^±mm^^i\^x\i^ 

Sl:;d5^!sI«5gcoaSflco¥fi:{*^SSfc9 l 4 OmAh 
/ c £iL±<^ii5S*<0»f^«»lcigffl Lfcii^. 
^ffi;65i 4 0*t:i^±lC^-rS^^;6S^^e>*VfCo 1** 
t?"^. «^$iJL^i^X(*. «?&OJE^^^tgPM*&l-it-<X 

[ 0 0 0 6 1 fif oX, ±IB<o J: 5 

^mxno^^K mmii^x^mmc^x±^L^^<. 

14 0 t:£Jl±tC^fi L^1-V \ $ fe tC, 1 / 2 fl- 

;65/>/^<f^r)mJS^5j:ir)^cj3bXIS^L'^;tv^ 

fife. w(5D«I*fJLI*g^«:4 5t:XfTV\ l/2fiTfiJUC-r 

[000 7] 

mmi>m^i^x3 t^^wm] t:i^x. ::.(Dm(D^ 

S^b^«rA«ffie^«ttXfflv^]fc»^. i&Jgy^i^A 

xh ^mi Lp^micm^x tsttfc^^ttSr:^ l#s i 

^P«ig$r5I^Ltc< v>«igtc^S UX*5< C ^ ;i5^>^X 

10 0 0 8] tsox. ^'^(oss^fifWwfi 

^*$^tt?6BMRX&e«T*JU«»(^:;^v^Xti 

So 

[0 0 0 9] 



-2- 



[0011] -fi^lca^EO#N7K^»:S:?lfe<D«lp]«3£<0S 
[0 0 12] *5lW#e>tt. *7K-»:affi^ Lrst>» 

Lx^^t^\i\ mat, JEm. ±y<u-^t^^}sb^ 

ic (*<ofi»«ri«pffl-ejB[®"ei?5®iiE) X2 5X:x 

4. 2V*T?3tSU 4. 2 V(C]iuyt^ft. ^SE^ 
mSrm\ ^IISr2^ra^-ej^TU O. 2C"C2. 7 

[0 0 13] ^r5"e> #^7K-»:m?&(^:^ffi{c(tii^^ 

tifeS-^. »10 0t:f+3ff*>e>®»«i:«^y^»>AJ^> 



«ffiffi^ft-C<iOS5«ca pTffi/jrSfidS 140mAh/cm 

[0 0 1 4 J ?eor. Iffieo^ifltflcaS:^ 

[0 0 15] ;4c^^lCioV>'C. #[Hlfi}ig(Dm^(*:t-*5tt 

i: *f fRi S ;i <i: J; oT^^tt*rlR]±S-^-5 c t t^X 

[0016] sfriB<o J: 5 K^mmmwt {.x^mm^(o 

tr y ASrfflv>rv>fc»^j; !9 t>ffi< *orv^$ 

^<^^JS^4>i5jtjpLr. %fifl:d5^</i:»9. mm<Dtm 

^*t. -^:coiE<i^Sfr(DiESffiifejW^*^^?g^br 

iS@oMjte®3f^'^fc>ii-raa£>&5Mtt5<^r. 2#i 

[00 17] 
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10 0 18] *fc. A®f^l:^^SPJtAg«m<^co;^<?) 

[0 0 191 **wtc*5i^T. lEmmmnt vxt±. » 

^A'^l^:^>mt^. L i N i O2 fJ:if(D])^i;A::^y 

[0 0 2 0] iRFJdjEffiffi^jS^LTL i N i O2 . Li 
C0O2 > L iMng O4 JS^(03tfl:^(OBaK®Ed5L 

i s?pi?4 vei±^.i^t- y Aa'g^®<i:ife^fflv>^# 

^t. *«tfcL i C0O2 -^L i N i O2 \tnMW,t<0 

Ri£5i<r6mg>6S L iMn2 O4 A^CO^^ 

at UTL i C o Oa-^L i N i S^fflV^-5^&^(C 
6o WCIL i N i O2 . L i N io.8 C00.2 O2 

10 0 2 1] ^UT, iEffil^. ±8B(0jEffi?Sife 



[0022] *^§^lr:}3V^T. ^m\cm\^^PiV(b\.X 

)i^9Miry^V-':f. nY-'fx^^h<oxh 

Jlsf, Si, Sn. In*^0^^, *:fcl:iL ilCafiVMS 
mjET^fe^m-C^^S i . Sn. lnfl}^(Dm\tmfii^ 

[0 0 2 3] AffiffiifeiSi: Lr^^^i-*^4rffiv^-5S-g^. 

•r%:b^. (0 0 2) ®<Z)gPflgBSfdoo2 3- 

5A£ilT;65»^U<. J:9«F^L<fl. 3. 4 5A£il 
T. ^?e>Jc»*L<r±3. 4AJWT"X?fc5o ctt 
:6-fRjcDjgfid^O;fc:#^?L cf^. 3 0A£Jl±dS^?^L<. 
.a:t)»*L<n8 0AK-h^ Sfeic»*L<ri2 5 OA 
eil±"T?S>5o -^rUr. T^StSW: 8 - 1 5 M m. «ftci 
0-1 3 Aim;d5$f*U<. jisBJ[H9 9. 9%eil±;6W* 

[0 0 2 41 Affitt. ±IB<oA«iSfe«lj:««;t 

[0 0 2 5] ±iam^^o^mflc t -s^jRfs t L 
%mh\.xnm\zr)\^%:^^j>.mmt.\.<^ *fc:&ffi 

[0 0 2 61 *»W^^:*5V^T. ««PSt LT«:. ffittS 
[0 0 2 71 IMmmSLh UTfl. #«Sjjt*<Z?tO"e 
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p< ^/u* ^<o«4^<^ COO- f^-^^m-t^mimmt^m 

[0 0 2 8] ^LT. ffi<^:ii;^r/^;62 7 5«£ffio^^^^ 
[0 0 2 9] ^fc. ±IB«<^^;^x/HcTf2(^^^W 

Ttt. W^tf. 3:^uv:^7-2K;^^-^ (EC) . 
u>:ij-^.:^-h (PC) . (B 

C) . :ff>'7—y'^X2y^h>' (y-BL) , :^^uy 

3-/uf-/V7r>r h (EGS) 4# 

— htm^L<. (EC) Tli^h 

jg^tt'co 4 0 b<.i:t)SF^L<«30 

X 1 0 ^%Sk±\cfj:i> tS^JCJi 9 , 2 Oft:S[%tcB 

[00 3 1] ±^mm^(om\^^=^^y'/i^&.mc^m'^ii^ 

^JtmmtLXli. «8itf. 1, h^i^^^> 
(DME) . 1, 3-i^:t^yy> (DO) , T^h^t 
Kn:77>' (THF) , 2-y^/V-'r h7 t Kp:77 
(2Me-THF) . >;?ai^/^iiiw-^/i. (DEE) ?S 

[0 0 3 2] ®««(D»St LTfi. mK.fi. L i C 1 
O4 . L i P Fe ^ L i B F4 . L i A s Fg . L i S 
bFg , L i CF3 SO3 , L i C4 Fq S O3 , L i 
CF3 CO2 . L ia C2 F4 (SO3 ) 2 . L i N 

(CF3 SO2 ) 2 . L i C (CF3 SO2 ) 3. Li 



C„ Fan+iSOg (n^2) . LiN (Rfg OS 

3fi•T?^;^^t2ai^±^!S'&LTfflv^^c>^^SJ&^ mcL i P 

Fe i C4 Fg SO3 *^;i53Ej(*mimd5^»*r 

Ii»«^'(c:*5lt 5S?S<o«Sd5 1 . 7 m o 1 / 1 &.TX 

h^tSii^fmmmm^mztv^<Dx»^L<. i. 5 

mo \/\^rxh^:iti!>^^b\z»'^i.\f\ 

[0 0 3 3] *5SWr*. a»0?g*tOV>d*^IC;5^d*t>5> 

TSffl-et. if(D^ofm^<ommchmm-^mxh^ 

E<o J: 5 Rta?l^mJlb^1tR1Si?^®mfcat 5 ^ 5 (CR 
<SjJ^-^1«RfS?l^t-Lfct^|;i. -leo^lHl^^cDS/hffl^iJ 
tSLMi^Wi\cm^XnMii(D\^^X ^ 0 . 4~0. 7 mm 

0. 4mm6Jl±/hS<t*s::tJ'::j:oT. ®ffi<z>Slcd5 

V^m\cm^xmikt5(Oi^^2: t) 0 . 7 mmgJIT-C/hS < 
r^r^ lector. SJfe<Da^I:i5:fet<«/>r5<0S:E6 

So 

[0 0 3 4] 

[0035] 1 

^*«Jt2 : :L<om^iSm\^MLXLi PF 

6^1. 2mo l/lS^$^r. 2mo 1 

/I L i PFe /EC :MEC (1 : 2ft:8[Jt) "C^S 

iihmmmimnvft, ±iBm»»fc*3*tsEctt3i^ 

U^;?;— :}?;^— h(DB&|jJ-efel9, ME Cr:i;^^/V:i:^/l^ 

1. 2mo 1/1 L i PFe /EC :MEC (1 : 2# 
ait) ^^UV;(;-3}?^-h^;>t^/W3:^/V:«7-:^? 

b ^ (^(^Sit 1 : 2(Dii'g^^^SlCL i PFe ^1. 
2mo l/lffiaS»^?•&^t>^0■e*>S::iS^^UTV^ 

[0 0 3 6] rft^ftSiJtc:. jESS^^^LTcOL i C 

0O2 immmmt i.xm)ti^mmi:m&^i 00 .5 
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m-C^J^ 1 0 0 M m<?D P - V^<0-^^m^ UT y - K 

[0 0 3 71 oric. M^^^^WS (ytfcL. 002 
B<^JifflElBdoo2 =3- 3 7 A. c tti^fRj^fH^O:*: 

§$Lc = 9 5 0A. O/xm. >6S9 9. 9 

fc;fc*L. y-KflcSrKt!!)f+«tS:fc«){cAffi<o*tJ1^jgaic 
6 7 /I mlCffi«^Jg«. «»fU «3m 

[0 0 3 8] ®Bi^e;j!i^a^^. K^-f #H^*-c±IB 

flcSr^S 17.87 mm(OWiSR1§H^^l;?&tert(c3E«[ 

t. jE«*5j;t;Afiioy-K«:ogfg^Srfi^ofeo o^Jc 

[0 0 3 91 *-f. m2\zm-3^±mmm(r>^mm^(D 

[0 0 4 01 -^rbx. :L<Dmmmi(ommc:tsi,'f^iEm 
1 (oMc^mU(o^mm\:iiEmiSf^wis^^ i b i:mm 



w&t5S(Di^mmtM\^i<x\f^^^ >a*5. ::os2tts 

[004 11 r(^«m(0^[B]«3gC0mffift:<^¥tt 

^# (1 7 0 0niA'tf*Sb4. 2VICi*L;fc^«:4. 

2VcD^mEE-C^mt-5Sf^^2W3 0:5>tT5) "C. 
15 4mAh/cm^ Xh^). M^MXhofCo t,it^ 
^(0^**2. 7 5V*-C1 7 0 OmA-eftSLfc^. 

*/hiSdS 16.5 mm-Cfc 0 . -t^OS/httSB^J^ ^ mffift 

^oSiJ^i-H=¥— 1^— if >"r-Y ^n^^ 

-^-LS-5040 7^IBV>fCo *fc. ^iHlliiSoS 
ffi^ztcoftcftll 1 1. 1 cm^ Xh^tCo 
[004 21 r om*<^mB&«5^«r@ 1 ICS^ 

fmm^o^'^x^mwL(om2\c^^m*)xh^o m^. 

i\mm<Dm^(oiEmx. 2\t.w^(D^mxh6o tztc 
u ai-cit. mmiti:mn^it^. e@i^S2co 

2\t±y<u-^ 3^^LXM^ik\cmm^fi. m^'^(D 

[0 0 4 31 mmm5^^'ryu:^mnx\ 

jg:^^:6 365gag$i^rv^^o »P«7«T/^^^!>AK'e 
Rfi^**L-CV^T. 1»*SSic»«a7aSrKJt. d^o± 

^^^)(D]E;^^AP7b^br(D7L^5^^t^bttrv^-5o ^ 
LX. ::<7:)»^«P7aO±®(;iK«#9(^^tlilf59 a;65 

»Pfi7Jc^lt^»«i»7 a 9 (7)?5aiSP 9 a 

*fc> »P«70«filf|57a^66«#9<C>?gm9S9 

a t (os^sg 1 1^. mm±x(DmmiimMfixo 

[00441 «^tR 8 tt. ]£mmxmmK=' y ir;v^ 
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t:^T^9^mn 9 a tbti. t^ommno b ;6SK*t 
ih. 1E:cr)±S^cBS»#9;&5gBgL-CV^T. «Pffi7t65 

«#9^srjii6iR-r§^^t>f-. p5#<^Md>e>s«ae;65ii 

1>^«"C. StflBStPfi7tjEffil t4:g?jBIU ^lEl«jg 

mm 5 ojsss ^ 5^ ^/i^jig<^ y - K 1 5 T?SjKsti.T 
10 0 4 51 m&<r>^ 5 5 (D&nKnmua^ 

«»te5<Z>§BP|f5IC, »P«7. J6j&/<^/:^V:^^1 0. 

1 iEffil^»Pffi7tSry-K«:i Sxm 

[004 6] J: 5 J- LT0;^5i:T f>tifcm?6JJ::J3 

V^-Ctt. »RS7iOSES8P7 a tK«#9(05gaiSe9 a 
8 <^^^a^ :E«i 1 <i:ffl^« 8 i: y - W 

1 3xmm^tix\f^^(ox. jEffii ^«^«8trt:y- 

Kflci 3. »PtE7, B5«#9$3J;tJ^^:ne>Og?Slfl5» 

[0 0 4 7] *Lr. m?6Jcs»*ffid5jero®artss 

JE±#JCJ;!9, m»^9<D^^m^^&:^\^ mix 

wt, ^ti\c^oxmmu^ I 1 

"e-#ft$ti.-rv^5»ftSP7 a t^:S^Sfr;^;6Sfliv^rK»^ 

xoxiEmi tm^iRs t(Dn^if3m^ffm^\.x. m 
10 0 4 81 *4o, ±aK«# 9 fcii»wffi 9 b t^mi 



-g^tt. 86«# 9 ur . gS»#9(^^ttigp9 a t» 

P«7(^^^^Fj5 7a irco^^gp^l 1 d^fiJ^tySi^. r 

9 (cKtt 9 tmm, \.Xii7. iiS^S 8 

<^:<f::^S^ffip 8 a fi^h^m^%\^m^^^xwxmnmi 

[00491 %1Sm2 
%lSm 1 t l^«<DjEffiJ§iK?®^*^«-*e:$ 1 5 M m(0 

?g^^-f jEHmSff t?5^<^liP5>4: 5 3 mm (j^ 1 

^ UfCo ^<0%im^m^^. 6 5 MmlCflEJg^ 

?gU §J»fbfc«. *i3mm-eB*.l OO/xmOr/W^ 

n isKi^ y - Kff (0-«8*^S LT y - Kft^^Si !? 

[00501 ^ffit?i| 1 t l^«<Z)Affiftfe®^# 

^uybo fcifc'U rni: 9 5>ti'5:&ffiSrB5IBjEffi^ 

^WI6K«r?e«-^ft^m<o;?»^<0|fP5>S: 6 0 mm t 
Lfco ::o^t^{$:§rffii*m. g^l 6 7 /zmlcjEffi^^ 
U §)Brt^&. iE^a<Og5fe«S;6^C>8mm<Z?i:;i5 
{C, HSmm-Cif^O. lmm<D:=^y^r/Vj!i<Dy — K(*: 
<0-JSS^^gELrAffi«®m-y--K(*:«:@«U ^« 

[005 11 nmcmmw^^ Yy>(wmfi?x^^ 
w^(oiEmkw ^ 2 5 iz m<Dmtt>i^ y u>':7 >f /v 

wmmM^\.xw^^(ommm'&<r>nmm^\.tL. ^ 
[00521 r <^ig 3 ^c^-rl^^HI«Jgcoss^*^-ov^T 

5:Effi«mft:i a<0^®ffl!ll;iri:jEffifife®^^aK«:J^ 

^$ixTv>"c. mfi^mnxift^m^mw2 a(DJ^x. ^ 
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[00 5 3] z<Dmmm 2 <omm(D^mmik(ommi^'^ 
ri. 0 3 ic^-r J: 5 lii. :e« 1 (Dm^mu<DjE^mi^ 

/ctV>;dS, 2 0:^®^m#: 2 a V-Vt^l 
5 3 LTl:^^ 7b>h2mU <^ AS 2 O 

ASiflf«iS^*Ml2 b ^r^flRlL. jEffil ttiW^Ml^ 

[0 0 5 4] t^oT> Z(DmMM2(Dm^X\t. M^O) 
mm^Wrxti. Afii*m#: 2 a ic^g Lfc y - Kft: 1 

^A112(Oy-Kft:i 5fDi?:;^ltO. lmm(10 0/z 
m) -C* «9 . AS 2 <om^\^ 167 ^ mX, ±y< 

U^^3<om^Yt2 5 umXh^X. 2 alii 

^g^Lfcy— K*i 5(DJit^it (:ft^S2(0ff^^-t>'^•w 

£E»f(S^*?^m(CjE8LTt>. A«ftm#:2a(C^ 

Lfc U - W 1 5 b 2 @ (^Affi 2 $rjf JE L 

^<0rt^ffia<DAffi?SfeH^W^]^2b;65-fe/^i/-^ 

3 S:?St«o riEffi 1 ic^LrrtaSi^*3l tfi w-r 

i^(D'mmi^x\t. lEm i co^s^^fg^w^ i b 

v-df iit LxAffi 2 oAffiflfteW-^*^ 2 b 

(Hl«3S<oaffiflco^ffitt«Sfc U OiScS^fiW: 15 2m 
Ah/cm^ "CfcO, iS^ft-efeofco COS* 

^2. 7 5V^-C1 7 0 OmA-CSJcSUfe^K^-f 

3L:y:^^cM<o v^^'^^t.^^ i^^^ i^'a;^— LS- 

5 04 0 7^fflV^ra[|^Lyh^w6. 

6. 7mm'T?fel3> ^<^«:/jNti«5i^ia?l&ffi<7>rtS^O 

UriO. 7mm"e*)o:to 

[00 5 6] wOUffi^J 2 oa?&(^^Iil«3§(;DS;S^60 
:&^SIf|5*5i:UJ^:(©attfl?tt5fel-ia 3 \Z.m^\,^X^m Lit 



SB^c:fcv^Tj|^)lS^cti^u ^tc^m2(D&^mu<o^ 
\m^mm(ommt^<o^m(om^mnK^\f^xm i ^ic 

[0 0 5 7] it^mi 

lEm^mwo^ t *5ei55>4r 2 mmm i^xiEimmmc 

[0058] L<D)tl&m 1 (09M<0m^m^(DWMW(D 

fk^mu^^xj^^(07Eimm4\cm^\^^xumi'^t. 
htm^^i^i. ^m2(r>m^n%^')-mt(D^fm 

uTv>r. m^m^t'kU2<Dm^n^b<om^'^^<^ 

11. 9 cm® "Cfco^fco 

[0059] :i <o]mm 1 o®m<^:^2iffiffl^#*ccD^ 

SlSiWl ^il^«{-ail^tfci:::5. 15 0mAh/cm 
*2. 7 5 V*-ei 7 0 OmA-CScSL/c^. 4)^j¥PU 

17. Imm-CfcO. ^(7?g/h4Sa5^tm?&te5C0rtg 
tOMltO, 3mm-CfeofCo 

[0060] lt;|S^{«2 

2 oamm^w^^mm 2 b <ommn^i: 3 0 mms< 

L:feK^ri. it««i^i^«(cLria!jgo#*r:ftm?6 
[006 1] ;iojtti«il 2 co«*cD«i&ffi^*#'T?<^* 

1 tmmm^LlttZ^^ 1 4 9mAh/cm^ -Cfe 

itS^fir-Cfcoyto ;iOit««fy2om?l&«r2. 
7 5V4'C1 7 0 0mA"CttSL;fc«. «IsI« 
igomSfrco^E^^P-^fc ^ r 5> ft/h«td5 1 6 . 
7mm-efot). ^Oft/Mtlf&^>^®*ft5lCf^MtO|l 

11. 3 cm® Xh^ito 

[0 0 6 2] ±iaSllfe0!ll'-2^oJ;U^JtK^l-2COm 
mSr. 1 7 00mA-e2. 7 SW-^XtkmLft^, 17 
OOmA-C^SU 4. 4VfJ:SUfcftW:> 4. 4V(D 
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#S?&2 0<B*^*S^I?ft1-6S?&oScSrP-<fco ±12 



[0 0 6 3] 
[^1] 



100 64] 1 2 J^. 

[0 0 6 5] ±l5^JS««J'T»ftRfgiJ^c^*7K-JSfea?&l-o 

[00 6 6] 

[0®(DlS¥*lft§g] 









0/2 0 
0/20 




2 0/2 0 
1 8/2 0 



[03] Sglft«2(Om«iO#lel«®(Omffi**:<C>S^1-S«5 

[Bi 4 ] itKii«^ 1 <DnM(o^mmi&<D9M»(Dmi^mii 



1 

1 a 

1 b 
2 

2 a 

2 b 

3 

5 



im2] 



4] 





2b la 2b 2b la 
lb I lb I 2a / lb 1 lb 
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mi] 




5H014 AA06 BB08 CCOl CC07 EEOl 
EE05 HH04 HH06 

5H028 AAOl AA05 BB03 BB07 CC05 
CC08 CC13 HH05 HHIO 

5H029 AJ03 AJ05 AJ12 AK02 AK03 
AK05 AL06 AL07 AL08 ALU 
AMOO AM02 AM03 AM04 AMOS 
AM07 AM16 BJ02 BJ14 CJ07 
CJ16 CJ22 DJ02 DJ04 DJ07 
HJ04 HJ12 HJ19 
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